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(54) Optical fibre cable 

(57) An optical fibre cable comprises a core 10 
formed with a plurality of longitudinally-extending 
grooves 12, equally spaced-apart around its circumfer- 



ence, one or more tubes 14 located within each said 
groove, each tube containing a plurality of optical fibres 
16 and a tubular sheath 1 8 disposed around the core 1 0. 
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De cripti n 

[0001] The present invention relates to an optical fibre 
cable. 

[0002] A number of different types of optical fibre ca- 
ble are known. One such cable comprises a core mem- 
ber having a tensile member provided along its axis, and 
formed with typically 6 or 8 V-section slots spaced-apart 
around its circumference: a number of optical fibres are 
contained within each slot and enclosed by a tubular 
sheath applied around the core. In another optical fibre 
cable, a number of tubes, each containing a number of 
loose optical fibres, are stranded around a cylindrical 
core member, which has an axial tensile member: again, 
the cable is completed by a tubular sheath. These two 
forms of optical fibre cable have good tensile strength 
and can include a large number of fibres (typically up to 
48 fibres in the slotted-core cable, and up to 144 in the 
loose-tube cable) : however, both cables are of relative- 
ly large diameter. 

[0003] A further known type of optical fibre cable com- 
prises a core member formed with five or ten longitudi- 
nally-extending slots, each slot accommodating a 
number of ribbons each consisting of a number of fibres 
disposed side-by^side. However, such ribbon cables are 
difficult to manage in cable splice organisers, partly be- 
cause of the fixed orientations of the ribbons. 
[0004] A yet further known type of cable, the micro- 
sheath or micro-bundle cable, comprises a bundle of 
tubes each containing a number of optical fibres, the 
bundle of fibre-containing tubes being enclosed within 
an outer, tubular sheath which incorporates tensile 
strength members. This cable is of relatively small di- 
ameter and can contain larger numbers of fibres than 
the slotted-core and loose-tube cables: however, it is of 
limited tensile strength and also offers limited resistance 
to being crushed. 

[0005] We have now devised an optical fibre cable 
which is of relatively small diameter yet has good tensile 
strength and resistance to crushing, compared to known 
optical fibre cables having equivalent numbers of optical 
fibres. 

[0006] In accordance with the present invention, there 
is provided an optical fibre cable which comprises a core 
formed with a plurality of longitudinally-extending 
grooves, equally spaced-apart around its circumfer- 
ence, one or more tubes located within each said 
groove, each tube containing a plurality of optical fibres, 
and a tubular sheath disposed around the core. 
[0007] The core itself may be arranged to provide the 
required tensile strength for the cable. For this purpose, 
the core may be made, for example, of aluminium oralu- 
minium alloy, or of g.r.p. (glass reinforced plastics ma- 
terial), or of a polyimide or aromatic polyamid (such as 
Kevlar). Instead, the core may be provided with one or 
more tensile m mbers: for exampl , the core may be 
provided with a single tensile member extending longi- 
tudinally along its axis; instead, or in addition, the core 



may be provided with tensile members positioned adja- 
cent its outer surface (either embedded in the core or 
located in grooves formed in its outer surface), each of 
these tensile members being mid-way between a re- 
5 spective pair of the fibre-containing grooves. The tensile 
members may be formed of metal, preferably steel, or 
of g.r.p., or of a polyimide or aromatic polyamide (such 
as Kevlar) for example. Because the tensile members 
are provided in the core, rather than in the sheath, it is 

10 easier to strip the sheath and gain access to the optical 
fibres. The core itself may be extruded from plastics ma- 
terial, preferably high density polyethylene. 
[0008] Preferably the core is formed with three or six 
fibre-containing grooves, but may instead be formed 

'5 with four such grooves. 

[0009] The arrangement of the core, with three, four 
or six fibre-containing grooves, provides the structure 
with inherent resistance to crushing. Each fibre-contain- 
ing groove is preferably part -circular or arcuate in cross- 

20 section: the grooves may be re-entrant at the surface of 
the core, such that portions of the core along the oppo- 
site sides of each groove partially close the groove to 
help retain the fibre-containing tubes; instead, the 
grooves may be non-re-entrant or fully open at the sur- 

25 face of the core, to allow a group or cluster of fibre-con- 
taining tubes to be inserted during manufacture. 
[0010] Preferably the fibre-containing grooves follow 
paths, along the length of the core, of alternating helical 
form, the grooves thus extending partly around the core 

30 in one rotary direction, then reversing to extend partly 
around the core in the opposite rotary direction, and so 
on. 

[0011] Where each groove of the cable core contains 
a cluster of two or more fibre-containing tubes, this clus- 

35 ter of tubes may be enclosed in its own sheath, or may 
be held together by a tape or other filament wound e.g. 
spirally around them. Instead, the tubes may be held to- 
gether by means of an adhesive, preferably an adhesive 
which allows them to be peeled apart when desired. The 

40 enclosing sheaths or the binding tapes or the adhesive 
of the clusters of fibre-containing tubes may be colour- 
coded: the individual fibre-containing tubes may also be 
colour-coded and the individual fibres within each tube 
may also be colour coded. The arrangement provides a 

45 particularly effective coding scheme, in which relatively 
few colours are needed (corresponding to the maximum 
number of fibres, typically 12, in each tube). 
[0012] Each groove of the core may be filled with gel, 
grease or other composition to prevent moisture or gas 

50 migrating along the cable should the outer sheath of the 
cable be punctured or split. Each fib re -containing tube 
may also be filled with such a composition as in present 
loose tube cables. 

[0013] Pr ferably a moisture barri r is provid d 
55 around the core. Preferably this comprises a strip of 
metal foit/piastics laminate applied longitudinally of the 
core and wrapped around the core so that its opposite 
longitudinal edges ov rlap. 
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[0014] The fibre-containing tubes (and the individual 
sheaths where provided, of each cluster of tubes) are 
preferably formed of plastics material by extrusion, pref- 
erably PVC or polyethylene. These extrusions are typi- 
cally very thin-walled, such that they may be split and 
removed easily, even using the fingers only. 
[001 5] Material may be applied around the core which 
has the property that it swells upon absorbing water, to 
form a block against the migration of moisture along the 
cable. This material my be impregnated into a tape (e. 
g. a cloth tape wrapped around the core). 
[0016] Embodiments of the present invention will now 
be described by way of examples only and with refer- 
ence to the accompanying drawings, in which: 

FIGURE 1 is a cross-section through a first embod- 
iment of optical fibre cable in accordance with the 
present invention; 

FIGURES 2 and 3 are cross -sect ions through mod- 
ifications of the cable shown in Figure 1 ; 
FIGURE 4 is a cross-section through a second em- 
bodiment of optical fibre cable in accordance with 
the present invention: 

FIGURES 5 and 6 are cross-sections through mod- 
ifications of the cable shown in Figure 4; 
FIGURE 7 is a cross-section through a third embod- 
iment of optical fibre cable in accordance with the 
present invention; 

FIGURE S is a cross-section through a modification 
of the cable shown in Figure 7; 
FIGURE 9 is a cross-section through a fourth em- 
bodiment of cable in accordance with the present 
invention; 

FIGURE 10 is an enlarged cross-section through 
the core of the cable of Figure 9; 
FIGURE 11 is a view of an end portion of a cable in 
accordance with the present invention, shown with 
its tensile members fixed to an anchor point; and 
Fl GU RE 1 2 is a view of an end portion of a cable in 
accordance with the present invention, showing the 
use of one of its tensile members to strip the sheath 
from the core of the cable. 

[0017] Referring to Figure 1 of the drawings, there is 
shown an optical fibre cable which comprises an extrud- 
ed core 10 of plastics material, preferably high density 
polyethylene, which is generally circular in cross-section 
and formed with three grooves 12, spaced at 120* in- 
tervals. Each groove 12 is generally part-circular or ar- 
cuate in cross -sect ion. Each groove 1 2 contains a single 
tube 14 which encloses a plurality of optical fibres 16. 
The cable further comprises an outer, tubular sheath 1 8 
of plastics material, which fits directly around the core 
10 and closes th grooves 12. The cable also includ s 
a tensile memb r 20 xt nding longitudinally along its - 
axis. The tensil member 20 may comprise a m tal wire 
(e.g. of steel) whether solid or stranded, or a cord formed 
of 9 r P- (glass reinforced plastics) fibres or a solid fila- 



ment of a polyimide or aromatic polyamide (such as 
Kevlar). 

[0018] Figures 2 and 3 show cables which are the 
same as the cable of Figure 1 . and of the same outside 
s diameters (typically 7mm), except that the grooves 12 
are somewhat larger in order to contain two fibre-con- 
taining tubes 1 4 each (Figure 2) or three fibre-containing 
tubes 14 each (Figure 3). 

[0019] Typically, the tubes 14 of the cables shown in 
to Figures 1 , 2 and 3 may each contain 4,6, 8 or 1 2 fibres. 
The cables may therefore include a maximum of 36 fi- 
bres (Figure 1 ), 72 fibres (Figure 2) or 1 0S fibres (Figure 
3). 

[0020] Figure 4 shows a cable of larger diameter than 
is the cables of Figure 1 , such that the grooves 1 2 are able 
to contain four fibre-containing tubes 14. Instead of a 
single, axial tensile member, the cable of Figure 4 has 
three tensile members 22 positioned within grooves 23 
in the outer surface of the core, each groove 23 being 
20 mid-way between a respective pair of the grooves 12. 
Preferably the tensile members 22 are free to move ra- 
dially within their grooves 23, to render the cable easier 
to bend. 

[0021] Figures 5 and 6 show cables which are the 
25 same as the cable shown in Figure 4, and of the same 
outside diameters (typically 13mm), except that the 
grooves 12 are somewhat larger in order to accommo- 
date five fibre-containing tubes 14 each (Figure 5) or six 
fibre-containing grooves each (Figure 6). 
30 [0022] Typically, the tubes 14 of the cables shown in 
Figures 4, 5 and 6 may each contain 4,6, 8 or 1 2 fibres. 
The cables may therefore include a maximum of 144 
fibres (Figure 4), 1 80 fibres (Figure 5) or 21 6 fibres (Fig- 
ure 6). 

35 [0023] Figure 7 shows a cable of larger diameter 
again than the cables of Figures 4,5 and 6, such that the 
grooves 12 are able to contain seven fibre-containing 
tubes 14. The cable has one tensile member 20 extend- 
ing along the axis of the core, and also three tensile 

40 members 22 disposed in grooves 23 in the surface of 
the core, each groove 23 being mid-way between the 
main grooves 12. Figure 3 shows a cable which is the 
same as the cable of Figure 7, and of the same diameter 
(typically 16mm), except that the grooves 12 are ar- 

*s ranged to accommodate eight fibre-containing tubes 1 4. 
[0024] Typically, the tubes 14 of the cables shown in 
Figures 7 and 8 may each contain 4, 6, 8 or 12 fibres. 
The cables may therefore include a maximum of 252 
fibres (Figure 7) or 288 fibres (Figure 8). 

so [0025] Figures 9 and 10 show a further embodiment 
of cable in accordance with the present invention, com- 
prising an extruded core 10 of plastics material, pr fer- 
abiy high density polyethylene, which is generally circu- 
lar in cross-s ction and form d with six grooves 12, 

55 equally spaced at 60° intervals around its circumfer- 
ence. Each groov 12 contains a clust r of four fibre- 
containing tubes 1 4. which are enclosed within a sheath 
1 5. Each groove 1 2 is generally U-shaped in section and 
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is accordingly fully-open: this allows the clusters of four 
fibre-containing tubes 14 to be laid in the respective 
grooves 12 of the pre-extruded core 10. The core 10 
includes a tensile member 20 extending along its axis, 
preferably comprising a stranded steel member typically s 
2.5mm in diameter, orag.r.p. or Kevlar member typically 
of 3.5mm. 

[0026] The cluster-containing grooves 12 follow 
paths, along the length of the core 1 0, of alternating hel- 
ical form, the grooves 12 thus extending partly around 10 
the core (typically through 90°) in one rotary direction, 
then reversing to extend around the core (again typically 
through 90°) in the opposite rotary direction, and so on: 
thus, typically there is an angular displacement of 180 s 
over one pitch, the length of which (longitudinally of the is 
cable) may be in the range of 150 to 3000mm. The ar- 
rangement provides for easy access to the fibres once 
the cable sheath is cut away. 

[0027] A moisture barrier 24 is provided around the 
core 10, comprising a strip of aluminium/plastics foil 20 
laminate extending longitudinally of the cable and 
wrapped around the core 1 0 so that its longitudinal edg- 
es overlap, and are then bonded together. Finally, an 
outer sheath 18 of plastics material is extruded over the 
foil- wrapped core. 2S 
[0028] Because of the provision of six grooves 12 in 
the core 10 of the cable shown in Figure 9, the fibre- 
containing tubes 1 4 can be distributed better around the 
circumference of the core, the grooves 1 2 being accord- 
ingly of lesser depth (for accommodating the same 30 
number of fibre-containing tubes) and so allowing space 
for an axial tensile member 20 of greater diameter and 
therefore greater strength. 

[0029] In each of the above-described cables, the 
grooves 1 2 are preferably filled with a gel, grease or oth- 35 
er composition so that, should the outer sheath and 
moisture barrier become split, neither moisture nor gas 
is able to migrate along the cable. The sheath 1 5 of each 
cluster of fibre-containing tubes 14 (Figure 9) may also 
be filled with such a composition: the fibre-containing 40 
tubes 1 4 of ail embodiments may also be filled with such 
a composition. 

[0030] In each of the above-described embodiments, 
the fibre-containing tubes 14 (and the sheaths 15 of 
each cluster in Figure 9) are formed of plastics material *s 
by extrusion, preferably PVC or polyethylene, and are 
very thin-walled, such that they may be split and re- 
moved easily, even using the fingers only. 
[0031] Also in each of the above-described embodi- 
ments, the core may be wrapped with a tape (e.g. ap- so 
plied longitudinally so that its opposite edges overlap) 
which is coated or impregnated with a substance having 
the property that it swells upon absorbing water, to form 
a block against the migration of moisture along the ca- 
ble, ss 
[0032] Ref rring to Figur 11 , for a cable having ten- 
sile members 22 in respective grooves 23 at the outside 
surface of the core, as in the cables of Figures 4 to 8, 



these tensile members may be fixed to a common an- 
chor point 30 at the end of the cable, once an end length 
of the outer sheath 18 and core 10 has been cut back 
as shown. The fibre-containing tubes 14 are however 
fully accessible in that they fan out through the spaces 
between the tensile members 22. 
[0033] As shown in Figure 12, any one of the tensile 
members 22 may be used as a rip cord, pulling it radially 
outwardly and at the same time longitudinally along the 
cable from its end, in order to tear the outer sheath 18 
along a corresponding longitudinal line T. Once the 
sheath 18 has been torn in this manner along a suffi- 
ciently long line, the sheath 18 can be cut circumferen- 
tially to remove the corresponding end length of sheath 
from the core 10. Although in the embodiments of Fig- 
ures 4 to 8 the tensile members 22 are located in re- 
spective grooves 23 in the core, they may instead be 
embedded in the core adjacent the outer surface of the 
latter: each of tensile members 22 can then still be used 
as a rip cord as just described. Moreover, where the ten- 
sile strength of the cable is provided by the core itself 
(e.g. where this is made of aluminium) or by an axial 
tensile member 20, the members 22 may be provided 
to serve as rip cords but without imparting tensile 
strength. 

[0034] Once the outer sheath 18 and core 10 have 
been cut back, each exposed cluster of fibre-containing 
tubes 14 may have a sleeve fitted over it, and the nd 
of this sleeve may be pushed into the exposed end of 
the respective groove 12 in the core for retention. 
[0035] In any of the above-described embodiments of 
cable where each groove 1 2 of the core contains two or 
more fibre-containing tubes 14, these tubes may be en- 
closed in a sheath 15 (as in Figure 9) or held together 
as a cluster by a tape wound around them. Alternatively, 
the tubes may be held together by a low-tack adhesive, 
which may be applied at intervals along their length: in 
this way, the tubes remain together as a cluster once 
the sheath 1 8 is stripped off the core; however, the ad- 
hesive enables the tubes to be separated as and when 
required and even held back together again. The fibres 
within each tube may likewise be held together by a low- 
tack adhesive, again possible applied at intervals. The 
use of such adhesive for the fibres and/or the fibre-con- 
taining tubes makes it easier to route the fibres and/or 
tubes within a fibre management enclosure, just prior to 
splicing. 

[0036] Preferably the tape wound around each cluster 
of fibre containing tubes 1 4, or the adhesive used to hold 
the tubes together, or the sheath 1 5 enclosing the tubes 
14, may be colour-coded, i.e. different colours may b 
used for the different grooves 12 of the core. The differ- 
ent fibre-containing tubes 1 4 of each cluster may be dif- 
ferently coloured: finally, to complet the colour-coding 
scheme, the individual fibr s within each tube may be 
differently coloured. This colour-coding scheme is par- 
ticularly effective, becaus only 1 2 different colours are 
required (being the maximum number of fibres per tube 
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14) for uniqu identification of ad fibres (i.e. by means 
of the colour of the fibre, the colour of the tube in which 
it is contained, and the colour assigned to the groove in 
which its cluster of tubes is contained). 



Claims 

1. An optical fibre cable which comprises a core 
formed with a plurality of longitudinally-extending 
grooves, equally spaced-apart around its circumfer- 
ence, one or more tubes located within each said 
groove, each tube containing a plurality of optical 
fibres, and a tubular sheath disposed around the 
core. 

2. An optical fibre cable as claimed in claim 1 , in which 
the core is arranged to provide the tensile strength 
for the cable. 

3. An optical fibre cable as claimed in claim 2, in which 
the core is provided with one or more tensile mem- 
bers extending longitudinally along its axis. 

4. An optical fibre cable as claimed in claims 2 or 3, in 
which the core is provided with tensile members po- 
sitioned adjacent its outer surface. 



sheath. 

12. An optical fibre cable as claimed in claim 10, in 
which said cluster of tubes is held together by a tape 

5 or other filament wound around them. 

13. An optical fibre cable as claimed in claim 10, in 
which said cluster of tubes is held together by 
means of an adhesive. 

10 

14. An optical fibre cable as claimed in claim 13, in 
which said cluster of tubes is held together by 
means of an adhesive which allows them to be 
peeled apart when desired. 

75 

15. An optical fibre cable as claimed in any of claims 10 
to 14, in which the enclosing sheaths or the binding 
tapes or the adhesive of the clusters of fibre-con- 
taining tubes are colour-coded. 

20 

16. An optical fibre cable as claimed in any preceding 
claim, in which the individual fibre-containing tubes 
are colour-coded. 

2S 17. An optical fibre cable as claimed in any preceding 
claim, in which the individual fibres within each tube 
are colour coded. 



25 



5. An optical fibre cable as claimed in any preceding 
claim, in which the core is formed with three, four or 
six fibre-containing grooves. 

6. An optical fibre cable as claimed in any preceding 
claim, in which each fibre-containing groove is part- 
circular or arcuate in cross-section. 

7. An optical fibre cable as claimed in any preceding 
claim, in which the grooves are re-entrant at the sur- 
face of the core. 

8. An optical fibre cable as claimed in any of claims 1 
to 6, in which the grooves are non -re-entrant or fully 
open at the surface of the core. 

9. An optical fibre cable as claimed in any preceding 
claim, in which the fibre-containing grooves follow 
paths, along the length of the core, of alternating 
helical form, the grooves thus extending partly 
around the core in one rotary direction, then revers- 
ing to extend partly around the core in the opposite 
rotary direction, and so on 

10. An optical fibre cable as claimed in any preceding 
claim, in which each groove of the cabl core con- 
tains a cluster of two or more fibr -containing tub s. 

11. An optical fibre cable as claimed in claim 10, in 
which said cluster of tubes is enclosed in its own 



18. An optica! fibre cable as claimed in any preceding 
claim, in which the core is filled with a composition 
to prevent moisture or gas migrating along the ca- 
ble. 

19. An optical fibre cable as claimed in any preceding 
claim, in which the fibre-containing tube is filled a 
composition to prevent moisture or gas migrating 
along the tube. 

20. An optical fibre cable as claimed in any preceding 
claim, in which a moisture barrier is provided around 
the core. 

21. An optical fibre cable as claimed in claim 20, in 
which the moisture barrier comprises a strip of met- 
al foil/plastics laminate applied longitudinally of the 
core and wrapped around the core so that its oppo- 
site longitudinal edges overlap. 

22. An optical fibre cable as claimed in any preceding 
claim, in which the fibre-containing tubes are 
formed of plastics material by extrusion. 

23. An optical fibre cable as claimed in any preceding 
claim, in which the fibr -containing tubes ar v ry 

thin-walled, such that they may b split and re- - 

moved easily. 

24. An optical fibre cable as claimed in any preceding 
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claim, in which material is applied around the core 
which has the property that it swells upon absorbing 
water, to form a block against the migration of mois- 
ture along the cable. 

25. An optical fibre cable as claimed in claim 24, in 
which said material is impregnated into a tape 
wrapped around the core. 
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